In order to promote the market penetration of electric vehicles (EV), China launched the Electric Vehicle Subsidy Policy (EVSP) in Jan 2009, followed by the Local government subsidies for EV. In this paper, we focus on the impacts of the EVSP on the market penetration of battery electric vehicles (BEV) and the plug-in hybrid electric vehicles (PHEV).We estimate effect of the EVSP offered by ShangHai, Shenzhen, Guangzhou, HeFei, HangZhou government from 2011 to 2014.We find that the EVSP had a positive effect on the market share of BEV and PHEV. However, the A00 and A0 compact cars were crowded out as a result. On the basis of this, I hope to provide the corresponding countermeasures and suggestions for the government policy makers.
INTRODUCTION
Nowadays, China is facing severe environmental and energy security issues. The International Energy Agency (IEA, 2013) statistics show that China's transportation industry contributed 8% of the Chinese greenhouse gas (GHG) emissions, and with the rapid growth of the automotive market, the rate is accelerating. As the development of EVs offer the potentials to address energy crisis and the completion of energy-saving emission reduction targets, improve the atmospheric environment and the transformation and upgrading of the automobile industry.
In Jan 2009, the State Council approved the plan for the revitalization of the automobile industry in principle, first proposed new energy vehicle strategy, and arranged 10 billion funds to encourage the development of new energy vehicles. Later, in February of the same year, the four ministries of government launched energy-saving and new energy vehicle demonstration pilot project (commonly known as the "1000EVs for Ten Cities" project). And Beijing, Shanghai, Shenzhen were determined as the first batch pilot cities of the project.
In June 2010, the Ministry of Finance issued the Interim Measures of the private purchase of new energy vehicle pilot financial subsidy funds management (phase 1 EVSP), and, Shanghai, Shenzhen, Hangzhou, Changchun and Hefei were selected as pilot cities (and later added 7 cities of Tianjin, Haikou, Zhengzhou, Xiamen, Suzhou, Tangshan and Guangzhou).The subsidy for private purchase covers only PHEV and BEV, with subsidy intensity of ￥3000/kW h. The maximum subsidy amount for PHEV and BEV are limited to ￥50,000 and ￥60,000. In order to promote the Production and sales to 500 thousand, Demonstration cities has issued a corresponding subsidy promotion policy based on the actual conditions of itself.
SUBSIDY SCHEMES
The EVSP is implemented in selected cities, only purchases in the pilot cities are qualified for subsidy. phase 1 EVSP was implemented in Shanghai, Shenzhen, Hangzhou, Hefei, Changchun. And later, Beijing became the six pilot city, the industry called the" 5+1" program.
After the phase 1 EVSP, the six Chinese provinces were required to provide subsidy of varying amounts for EVs. (see Table 1 for more details).Shenzhen was the first to institute subsidy for EVs. The subsidy amount is in accordance with the central subsidies of 2013 standard 1:1 ratio to determine the highest ceiling. That is to say, the maximum amount of subsidy for BEV in Shenzhen is ￥60,000, for PHEV is ￥30,000. In May 2010, Shanghai announced a refund of ￥40,000 for BEV and ￥30,000 for PHEV purchase. Later, the province of Beijing, Hefei, Hangzhou, Guangzhou announced their own subsidy schemes. The maximum subsidy for BEV in Beijing, Hangzhou and Shenzhen is ￥60,000, which is the same with the central subsidy amount. Anyone who purchase BEV in these three cities can be qualified for as high as ￥12,0000. However, Beijing only subsidies for pure electric vehicles (BEV). Besides the local fiscal subsidy, there are also some non-subsidy incentives for EV purchase. For example, the free vehicle license. In Beijing, Shanghai, Shenzhen, Guangzhou and Hangzhou, where the number of vehicle license plates issued per month is under strict control, but is free for BEV and PHEV. And at present, Shanghai's license plate price has exceeded ￥80,000 . When we calculate the subsidy, the license price must be included in the calculation.
In Shanghai, the only way that you can get a license plate via auctions, so, there is an average price for a license plates monthly. In the city of Shenzhen, Guangzhou, Hangzhou, license plates will be issued monthly via auctions and lotteries, so there is an average price for a license plate too. But in Beijing, you can only get a vehicle license plates via lotteries, if you are lucky enough, you can get one, because, you cannot via auctions, so, there is no corresponding market price. Therefore, the Beijing is excluded in the paper. 
Data and Empirical Specification
The Primary sales data used in the paper are generously provided by The Energy saving and new energy vehicle statistical yearbook and the Association of Automobile Manufacturers (CAAM).The date included both the sales of new energy vehicles and traditional passenger cars.
The China Automotive Technology and Research Center (CATARC) classifies each vehicle into a vehicle segment by the engine type. Passenger Cars are classified into: A00-segment, A0-segment, A-segment, B-segment and C-segment. In Table 3 we present the market share for passenger cars from 2011-2014. A-segment vehicles constituted more than half of the market share, and saw significant increases in their market share .While A00-segment and A0-segement saw significant declines. Note that EV saw significant increase in the market share in the past 4 years. At present, we cannot tell that the subsidies had any relationship with the result of A00-segment and A0-segment cars were crowded out. In Figure 1 , we present the sales growth rate year-on-year of passenger cars and EV. In Figure 1 we plot the curve of sales growth rate year-on-year of Passenger cars is smooth, but next curve is sharply. That is to say, the new energy subsidy policy has no obvious effect on the aggregate passenger car sales, and we conclude that an increase in market share for hybrid vehicles comes at the expense of other, non-hybrid cars. Table 1 ,we know that the amount of subsidies increased in 2013 in Shenzhen, Guangzhou, Hefei, Hangzhou. From January 2012 to July 2012 there is an absence of subsidies in Guangzhou. We can summarize that subsidies have an significant impact on the sales market share of hybrid vehicles.
In order to figure out the relationship of the subsidy of market shares of hybrid, we derive the maximum subsidies as follows:
(1) Where ܴ ୫୴୲ is the maximum subsidies of model m, in province v, in year t. ܴ ௧ is the maximum subsidies from the central government in year t. ‫ݎ‬ ௩௧ is the maximum subsidies offered by city v in year t in purchasing vehicle m，ܴ ௩௧ is the equivalent amount of subsidy for free license plate in city v of year t.
As our data are annual, but the subsidy policy is introduced or modified in different months of the year. We need to adjust the subsidy variable based on the monthly distribution. For example, when the policy is introduced in July, we calculate 6 month of the whole year, that is to say, the final amount is 6/12 of the maximum subsidies.
In this paper, we use a fixed effect model based on panel data. Our estimating equation is the following: ln （s ୫୴୲ ）=ߚ +ߚ ଵ ܴ ௩௧ +ߠ ++ߝ ௩௧ (2) Where ‫ݏ‬ ௩௧ is the market share of model m, in city v,in year t. ߠ refers to a model generation fixed effect. and the coefficient ߚ ଵ captures the impact of the subsidies on the market shares. ߝ ௩௧ refers to a combination of city and year fixed effects.
RESULTS
The results of equation 2 are presented in Table 4 .the dates used below points to the hybrid sold during years 2011-2014 in the 5 selected cities. The first specification includes the subsidy, the second includes city fixed-effects, the third includes year fixed-effects, and the fourth includes city-year FEs. ߚ ଵ value remains stable, varying from 0.23 to 0.25.
RESULT ANALYSIS
No matter in what circumstances, subsidies have a significant impact on the market share of new energy vehicles. The subsidy stimulus effect is obvious. But from Figure 2 ,we plot that, the promotion of new energy vehicles became more and more reliant on subsidy, when the subsidy policy exit, the market share declined. What's more, the government's new energy vehicle subsidy policy is decreasing year by year and will finally exits.
